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Message of nexin 1, a serine protease inhibitor, is 
accumulated in the follicular papilla during anagen of 
the hair cycle 

Yu, Da-Wen; Yang, Tian; Sonoda, Tadashige; Gaffney, 
Kevin; Jensen, Pamela J.; Dooley, Tom; Ledbetter, 
Steve; Freedberg, Irwin M.; Lavker, Robert; et al . 
Ronald O. Perelman Department Dermatology, NYU School 
Medicine, New York, NY, 10016, USA 
J. Cell Sci. (1995), 108(12), 3867-74 
CODEN: JNCSAI; ISSN: 0021-953 3 
Journal 

English 

AB A group of specialized mesenchymal cells located at the root of the 
mammalian hair follicle, known as the follicular or dermal 
papillary cells, are involved in regulating the hair 
cycle, during which keratinocytes of the lower follicle undergo 
proliferation, degeneration and regrowth. Using the arbitrarily 
primed-PCR approach, we have identified a 1 . 3 kb mRNA that is present in 
large quantities in cultured rat follicular papillary cells, but not in 
skin fibroblasts. This mRNA encodes nexin 1, a potent protease 
inhibitor that can inactivate several growth-modulating serine 
proteases including thrombin, urokinase and tissue plasminogen 
activator. In situ hybridization showed that nexin 1 message is 
accumulated in the follicular papilla cells of anagen follicles, 
undetectable in keratinocytes or other skin mesenchymal cells. 
In addn., nexin 1 message level varies widely among several immortalized 
rat vibrissa papillary cell lines, and these levels correlate well with 
the reported abilities of these cell lines to support in vivo folliculai 
reconstitution. These results suggest a possible role of nexin 1 in 
regulating hair folicular growth. 
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Immortalized rat whisker dermal papilla cells 
cooperate with mouse immature hair follicle buds to 
activate type IV procollagenases in collagen matrix 
coculture: correlation with ability to promote hair 
follicle development in nude mouse grafts 
Scandurro, Aline B.; Wang, Qizhi; Goodman, Linda; 
Ledbetter, Stephen; Dooley, Thomas P.; Yuspa, Stuart 
H.; Lichti, Ulrike 

Laboratory of Cellular Carcinogenesis and Tumor 
Promotion, National Institutes of Health, Bethesda, 
MD, USA 

J. invest. Dermatol. (1995), 105(2), 177-83 
CODEN: JIDEAE; ISSN: 0022-202X 
Journal 

irtvj^. English 

An in vivo nude mouse graft model and an in vitro collagen matrix culture 
system were used to study interactions of immature hair follicle 
buds from newborn mice with clonally derived AdElA-12S-immortalized rat 
whisker dermal papilla cell lines. Of the 19 available dermal papilla 
cell lines, four consistently supported good hair follicle 
development and hair growth in grafts. Seven cell lines were 
clearly neg. in this assay, and the remaining eight cell lines yielded 
poor to moderate hair growth. As a correlate to in vivo 
extracellular matrix remodeling accompanying hair follicle 

development, type IV collagenase activity in the medium from cocultures of 
dermal papilla cells and hair follicle buds was analyzed by 
gelatin zymog. Hair follicle buds cultured alone secrete 
primarily the 92-kDa type IV procollagenase . Cocultivation of 
hair follicle buds with eight of the dermal papilla cell lines 
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resulted in activation of this proenzyme and activation of the 72-kDa and 

92-kDa type IV procollagenases produced by the dermal papilla cells. 

Seven of these eight dermal papilla cell lines support hair 

growth in the graft system. In the absence of dermal papilla cells, 

several growth factors induced activation of the 92-kDa procollagenase 

secreted by hair follicle buds cultured in serum- free medium: 

epidermal growth factor, transforming growth factor alpha, acidic 

fibroblast growth factor, and keratinocyte growth factor. The 

current working hypothesis is that (1) hair follicle epithelial 

cells interact with dermal papilla cells in coculture by mutual induction 

of growth factors and cytokines that stimulate the release and activation 

of matrix remodeling proteases; and (b) the ability of dermal 

papilla cells to interact with hair follicle epithelial cells in 

this way may be crucial for controlled dermal matrix remodeling during HF 

development . 
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